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Answer All THIRTEEN (13) Questions 


1. Draw the likely product(s), for the following reactions. 


Za OH Pd(OAc)2 
a) i | ax B —_ 
= OH Base, PPh 
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~ heat 
b) ano ——> 


2 equivalents 
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HoN heat 
d) 
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(8 marks) 
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2. Draw the mechanism for the following reaction. 


| 
ew “4 heat N 
NH, oS) Cle? 


(5 marks) 
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3. Devise a scheme (mechanism not required) for the synthesis of the following bioactive starting with 


materials with six (6) or fewer carbon atoms. 
N_/ 


(4 marks) 


4. For both of the following metabolic transformations, draw a scheme showing how the product is 
formed including any intermediates and enzyme families responsible for producing the product then 
classify each step as a Phase 1 or Phase 2 process. 


a) Phase 1 or 2 intermediate 


OL | non-enzymatic 
Me —~ —— 
Ov 


enzymes/cofactors 


to 


enzymes/cofactors Phase 1 or 2 


= 
ato 


phenyl! glucopyranuronic acid 
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b) 
Phase 1 or 2 intermediate Phase 1 or 2 
4 iz ‘ = 
_ONa 
enzymes/cofactors enzymes/cofactors O- Xo 
(12 marks) 


5. Adverse drug reactions are known to occur due to the polymorphic enzyme CYP2D6. Using the 
metabolism of the prodrug codeine to the active metabolite morphine as an example, describe how 
polymorphism affects activity. 
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(5 marks) 
6. Alkylation with alkyl cations is known to occur at Guanine O-6. Show how alkylation at O-6 leads to 


DNA mutation 


-6 
NW -NN SN HN yl NH 
¢ ie C Im | 
Adenine Cytosine Guanine Thymine 


(8 marks) 


7. 
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a) Given the following order for the trans effect draw the products of the following reactions. 


(weak) F-, HO™, H1O <NH3 < py<Cl-< Br <I, SCN’, NO»-< PR3 < H™, NO, CO, NC’, C>H, (strong) 


i) [Pt(CO)CI3] +NH3 


ii) [Pt(NH3)Br3] + py 


b) Oxaliplatin is a a generation platinum anticancer drug containing a platinum ion bound by an 


oxalate ligand and a 1,2-diaminocyclohexane ligand. The amine ligand exists in two geometric 
forms, cis and trans, but only the trans-1R,2R ligand gives the active species oxaliplatin. 


2 
Oxaliplatin 


Draw the chair conformations of the cis and trans forms of 1,2-diaminocyclohexane and use these 
to explain why trans stereochemistry of the ligand is important for the activity of the complex. 


(8 marks) 
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8. Bioconjugates are very popular for the targeted localization of radionuclides and consist of four main 
components: radionuclide, chelating ligand, linker and biomolecule. 


a) i) Describe the purpose/role of each component 


ii) For each component give one important property 


radionuclide 


chelating ligand 


Linker 


biomolecule 


(Question continued over page) 
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b) "Tc is the most commonly used radionuclide in SPECT imaging. This is in part due to its availability and 
relatively low cost. 

i) "Tc Generators are convenient, compact and easy to operate with minimal risk of radiation 
exposure. Explain how these generators work. 


ii) Clinics/hospitals return generators to the nuclear reactor after approximately 3 half-lives of the 
mother radionuclide for charging. Could a charged *""Tc generator be stored, unused, for a 
period of weeks/months and then used? Explain your answer. 


(Question continued over page) 
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iii) Determine the time taken for a sample of "Tc to decay to 64% of its initial value. 


Data: ty. °°" Tc = 6.02 hrs 
; -At 
Equations: t1/2 = 0.693/A N,=N,e 


(17 marks) 


In addition to their use in medical imaging radionuclides can be employed in the treatment of disease. 
List the three main types of radiation therapy and give a brief description of each. 


(5 marks) 
10 
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10. a) What does the term bioisostere mean? 


b) Give a bioisosteric replacement for the carboxylic acid in the derivative below and draw the resulting 
structure. 


(4 marks) 
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11. Describe how lipophilicity affects the pharmacokinetics (LADME) of a drug. 


(10 marks) 
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12. The compound below is known to undergo Phase 1 metabolism at the position indicated. 


J i 


HN Metabolism 
e LY HO S : 
logP 3.2 
FW 229 


a) Propose a modification that would prevent oxidation by metabolism. 


b) Explain the ways that the modification acts to reduce metabolism. 


c) Does the original compound pass Lipinski analysis? Explain your answer. 


(7 marks) 
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13. The following properties were determined for a series of novel natural product derivatives targeted at 


the CNS. 
Answer the following questions which relate to CACO-2 permeability, polar surface area and HERG 
affinity. 
Compound CACO-2 Polar surface area HERG ICso 
AB/BA 
A 1/6 120 84nM 
B 3/4 80 700 nM 
C 12/1 45 230,000 nM 


a) The concentration of compound A required to inhibit HERG was the lowest of all tested. Explain whether this 


favourable for CNS active compounds. 


b) Give an explanation of the significance of the CACO-2 AB/BA number. 


(Question continued over page) 
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c) Which of the compounds would have better intestinal absorption? Justify your selection using all the 
information available to you. 


(7 marks) 


Please remember - This examination question paper MUST BE HANDED IN. 
Failure to do so may result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your 
paper has been returned. 
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